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(54) OPTICAL COORDINATE INPUT DEVICE 

(57)Abstract: 

PURPOSE: To embody the coordinate input device capable of 
being used for a portable computer by improving an optical mouse 
to the compact structure. 

CONSTITUTION: An optical mouse OPM is made by a flat L-shaped 
plate 1 and an elastic mounting part 2 formed at the center of the 
plate 1. An optical fiber introduced from a connection cable 3 is 
arranged inside the plate 1 and is connected to a light detection part 
in the X and Y directions formed on the bottom of the plate. On the 
surface of the plate 1 , opening parts 1 1 and 12 for control are 
formed. The optical fiber is also connected to the opening parts 1 1 
and 12. An elastic recessed part 21 is formed on the elastic 
mounting part 2. Then the middle finger can be inserted and held in 
the part 21. When the index finger and the ring finger are applied to 
the opening parts 11 and 12 for control which inserting the middle 
finger into the part 21, the external light is cut and an input signal is 
sent to the computer. 
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\ * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure of the mouse which was applied to the optical coordinate input 

unit, especially fitted the portable personal computer. 

[0002] 

[Description of the Prior Art] Conventionally, the location of the cursor displayed on a screen is specified and there is a 
coordinate input unit called a mouse as equipment for making various actuation perform. By moving a mouse body on a flat 
surface, this is constituted so that cursor can be operated according to migration of a mouse, and it has a mechanical mouse 
using the ball which rotates according to migration of a mouse, and the optical mouse which detects the migration direction 
and movement magnitude by forming the optical pattern in the mouse pad and reading this optical pattern optically. 
[0003] Among these, since an optical mouse does not have the device in which it operates mechanically in a detecting 
element, it has the advantage of it being easy on structure and being easy to acquire endurance and precision. The approach 
the Rhine pattern formed in a different color and a different location detects the movement magnitude of the XY direction, 
respectively is common to this optical mouse. 
[0004] 

[Problem(s) to be Solved by the Invention] The light emitting device for irradiating light in a mouse body in the above- 
mentioned conventional optical mouse at an optical pattern, The lens which condenses the light from an optical pattern, and 
the photodetector which detects light through this lens, Since many component parts, such as wiring which connects wiring 
which connects a light emitting device and a photodetector, and an external signal cable and a signal transformation circuit, 
and the switch and this switch which were connected to the manual operation button, and an external signal cable, are held, a 
miniaturization is difficult. Therefore, since a mouse was not able to be especially held in the interior, such as a portable 
portable-type computer, other coordinate input units, such as a trackball, were used instead of attaching a mouse. 
[0005] Then, the technical problem is in realizing the coordinate input unit which can be used also in a luggable computer by 
this invention solving the above-mentioned trouble by improving in the structure which can miniaturize the conventional 
optical mouse. 
[0006] 

[Means for Solving the Problem] In the optical coordinate input unit with which this invention equipped the mouse body with 
an optical detection means to detect coordinate information or migration information from an optical pattern The light 
emitting part which irradiates the light supplied to said optical detection means from the outside at a predetermined optical 
pattern, The transparent material which transmits light between the condensing section which condenses the light from this 
optical pattern, and this light emitting part and the condensing section and the signal transformation section prepared in the 
exterior of said mouse body is prepared. A conversion means to change mutually the lightwave signal which spreads said 
transparent material, and an electrical signal is formed in this signal transformation section. 

[0007] In this case, it is desirable to form the external actuator which enables actuation corresponding to predetermined 
activity in the front face of said mouse body, and to prepare optical opening of the transparent material connected to this 
external actuator at said signal transformation section. 

[0008] Moreover, it is desirable to prepare the finger attaching part which fitted the fmger into said mouse body and was 
constituted possible [ maintenance ]. 

[0009] Furthermore, it is desirable to use said transparent material as an optical fiber. 

[0010] And it is desirable to form the condensing section in the edge of said optical fiber in one in this case. 

[0011] 

[Function] Since according to claim 1 it is sufficient if a light emitting part and the condensing section, and a transparent 
material are held in a mouse body, the electrical operation section becomes mechanically unnecessary and miniaturization of 
a mouse and improvement in endurance can be aimed at. 

[0012] Since a conventional manual operation button and this conventional function can be constituted only from preparing 
optical opening in a mouse body according to claim 2, while being able to attain the further miniaturization of a mouse, since 
actuation is possible only by interrupting optical opening, operability also improves. 

[0013] According to claim 3, operability can be secured, without barring the miniaturization of a mouse by preparing a finger 
attaching part. 

[0014] According to claim 4, components are cheap by using an optical fiber for a transparent material, and since assembly 
nature improves, a manufacturing cost can be reduced. 

[0015] Since according to claim 5 the directivity of synchrotron orbital radiation can be improved by forming the condensing 
section in the edge of an optical fiber or a condenser lens becomes unnecessary, the further miniaturization can be attained 
securing detection precision. 
[0016] 

[Example] Next, the example of the optical coordinate input unit applied to this invention with reference to a drawing is 



\ explained. This example is equipped with the optical mouse OPM by which the outline configuration was carried out from 
the elastic applied part 2 constituted so that the middle finger might be inserted in the abbreviation center section of the plate 
1 of a flat-surface the mold of L characters, and this plate 1, as shown in drawing 1 and drawing 2 . The openings 1 1 and 12 
for actuation are formed on the right-and-left front face of a plate 1 . From the front-face side of a center section of a plate 1 , 
the interconnection cable 3 is drawn and it connects with the body of a computer. 

[0017] the elastic applied part 2 is formed by elastic material, such as synthetic rubber, -- having -- **** ~ the top ** - the 
elastic crevice 21 which has opening in back approach a little is formed. The elastic crevice 21 is formed a little in **** so 
that the point of the middle finger can be held with predetermined elasticity. If the middle finger 4 is inserted in this elastic 
crevice 21, as shown in drawin g 2 , it is constituted so that a forefinger 5 and the third finger 6 can be arranged on the 
opening 1 1 for actuation, and 12, respectively. 

[0018] This optical mouse OPM is constituted so that it may be operated on a mouse pad. Juxtaposition formation of two or 
more Rhine pattern 8a extended in the direction of X to the front-face side of the transparence substrates 8, such as a product 
made from an acrylic shown in a mouse pad at drawing 3 and drawing 4 , is carried out, and juxtaposition formation of two or 
more Rhine pattern 8b extended in the direction of Y is carried out at the rear-face side. These Rhine patterns 8a and 8b are 
detected by the photodetection sections 7A and 7B formed in the central base side of an optical mouse OPM. 
[0019] In photodetection section 7A shown in drawing 3 , two or more through tubes 10A and 10B were drilled by the 
bottom plate 10 which constitutes the base of a plate 1, optical fibers 13 and 14 were inserted in these through tubes 10A and 
10B, respectively, and it has fixed with closure resin 16 and 17. The condenser lens 15 is attached in through tube 10B. An 
optical fiber 13 transmits the light or infrared light from the body of a computer which is not illustrated, and emits light to a 
base side from end- face 13a in through tube 10A. If the emitted light is irradiated by Rhine pattern 8b formed in the mouse 
pad, it will be condensed with a condenser lens 15 and the reflected light will be introduced into the interior of an optical 
fiber 14 from end-face 14a. 

[0020] Photodetection section 7B shown in drawing 4 is the same as that of the above-mentioned photodetection section 7A 
almost, and insertion immobilization of the optical fibers 18 and 19 is carried out at the through tubes 10C and 10D drilled by 
the bottom plate 10, respectively. However, when reflected by Rhine pattern 8a formed in the front-face side of a mouse pad, 
it is condensed with a condenser lens 22, and the light emitted from end- face 18a of an optical fiber 18 is introduced into an 
optical fiber 19 from end-face 19a. In addition, although the optical fiber 14 shown in above-mentioned drawing 3 and the 
optical fiber 19 shown in drawing 4 showed the case per on account of explanation, respectively, it is arranged by the 
condition that more than one (usually two pieces) adjoined in the direction of Y, and the direction of X every, respectively in 
order to detect the migration direction. 

[0021] It is also possible to attach the quality of the material in which the end face of the optical fiber shown in above- 
mentioned drawing 3 and drawin g 4 is formed in in the shape of a lens, or a refractive index differs from the fiber itself on an 
end face. Since the directivity of synchrotron orbital radiation improves to a luminescence side and a condenser lens becomes 
unnecessary by this at a light-receiving side, miniaturization of the further mouse and simplification like an erector can be 
attained securing detection precision. 

[0022] Drawing 5 shows about 1 1 opening [ for actuation ] structure, and the opening 12 for actuation is also this structure. 
The opening 1 1 for actuation consists of front-face side openings of through tube 20A drilled by the front plate 20 which 
constitutes the front face of a plate 1. The transparent aperture material 24 was attached in through tube 20A, and the optical 
fiber 23 has fixed with closure resin 25 in the condition of having made end-face 23a contacting this aperture material 24. 
[0023] Drawing 6 is drawing of longitudinal section and the cross-sectional view showing the outline configuration of the 
optical mouse OPM in this example. The optical fibers 13, 14A, 14B, 18, 19A, and 19B (14A, 14B, and 19A and 19B 
correspond to 14 [ of drawing 3 ] and 19 of drawing 4 , respectively.) with which the edge was fixed to the bottom plate 10, 
and the optical fibers 23 and 26 (that by which 26 was attached in the opening 12 for actuation.) with which the edge was 
fixed to the front plate 20 are arranged in the interior of an optical mouse OPM, respectively. 

[0024] Each optical fiber of the above-mentioned optical mouse OPM passes through the interior of an interconnection cable 
3, and as shown in drawing 7 , it is introduced into the signal transformation section ST containing the light emitting device 
and photo detector which were held in the body of a computer. The signal transformation section ST introduces the emission 
light of the light emitting devices LD, such as laser diode and LED, which emits light based on the electrical signal from the 
body of a computer through a condenser lens 27 to optical fibers 13 and 18 (luminescence side fiber). Moreover, to optical 
fibers 14 (or 14A, 14B), 19 (or 19A, 19B), 23, and 26 (light-receiving side fiber), the light introduced through the fiber is 
changed into an electrical signal by the photo detector PD of a photodiode and others, and it sends out to the body of a 
computer. 

[0025] In addition, the signal transformation section ST shown in above-mentioned drawing 7 may be held in the box which 
may be held in the body of a computer and formed between the interconnection cable 3 and the body of a computer at another 
object. Moreover, also in the signal transformation section ST, the condensing section may be formed in the end face of an 
optical fiber as mentioned above, and a condenser lens may be omitted. 

[0026] He changes the migration direction and movement magnitude of an optical mouse OPM into the numeric value on a 
counter, and is trying to display this on screens, such as CRT, in the above-mentioned example by detecting the number of 
the Rhine patterns 8a and 8b of a mouse pad in the photodetection sections 7A and 7B. Although the migration direction and 
the detail of the detection approach of movement magnitude are indicated by JP,1-39128,B, an outline detects the migration 
direction according to the phase contrast generated by the passage sequence of the Rhine pattern detected by the optical fibers 
14A and 14B of a pair, or 19A and 19B, and detects movement magnitude with the number of passage of the detected Rhine 
pattern. In addition, in order to prevent the detection error of Rhine pattern 8b, Rhine pattern 8a formed in the front- face side 
may be made translucent, or may be formed in the shape of stripes. Moreover, it is desirable to form the protective coat 
which protects the Rhine pattern formed on the front face. 

[0027] The outdoor daylight introduced [ in / for a finger / the opening 1 1 for actuation ] into the optical fiber 23 is 
intercepted, a photo detector PD stops detecting light, and the body of a computer recognizes this as a defmite input. 
Moreover, the outdoor daylight introduced [ in / for a finger / the opening 12 for actuation ] into the optical fiber 26 is 
intercepted, another photo detector PD stops detecting light, and the body of a computer recognizes this as an escape input. 



\ [0028] Another example is indicated to be the above-mentioned example to drawing 8 . Optical-mouse SPM of this example 
simplifies the above-mentioned example, and advances a miniaturization further. The interconnection cable 3 which held two 
or more optical fibers consists of the body section 30 which held the same photodetection section as the above-mentioned 
example, and a finger supporter 40 extended upwards from this body section 30. The finger supporter 40 consists of resin 
ingredients which have the tubular hole 41 equipped with slit 41a, and inserts and operates a forefinger in this tubular hole 
41. The predetermined keys (a return key, escape key, etc.) which opening for actuation as a click carbon button was not 
formed in this example, for example, were set up on the keyboard perform a definite input and an escape input. In addition, 
although it is not necessary to necessarily constitute from a spring material since the finger supporter 40 is equipped with 
sufficient depth which inserts a finger, it is more desirable from a viewpoint of wearing nature and operability to constitute 
from the quality of the material possessing some flexibility or elasticity. Moreover, slit 41a of the tubular hole 41 is 
unnecessary if the finger supporter 40 is equipped with sufficient flexibility or elasticity. 

[0029] According to each above-mentioned example, since only the optical fiber was arranged in the mouse body, it can 
miniaturize more sharply than before and can hold in a portable computer etc. easily. Moreover, the configuration of a mouse 
is very easy as mentioned above, since the signal transformation section can be held in a body or a box, a production process 
is also simplified and it can reduce a manufacturing cost. Furthermore, since the mechanical switch and the manual operation 
button which consisted of electric contacts were conventionally constituted from a detecting element of only an optical fiber, 
while being able to attain a miniaturization further, an operating physical force is unnecessary and operability's improves. 
Moreover, since the elastic applied part holding a finger or the finger supporter was formed in the mouse, the miniaturized 
mouse can be constituted without aggravation of operability. Furthermore, the further miniaturization of a mouse can be 
attained by giving a condensing property to the edge of an optical fiber. 
[0030] 

[Effect of the Invention] According to this invention, the following effectiveness is done so as explained above. Since 
according to claim 1 it is sufficient if a light emitting part and the condensing section, and a transparent material are held in a 
mouse body, the electrical operation section becomes mechanically unnecessary and miniaturization of a mouse and 
improvement in endurance can be aimed at. 

[0031] Since a conventional manual operation button and this conventional function can be constituted only from preparing 
optical opening in a mouse body according to claim 2, while being able to attain the further miniaturization of a mouse, since 
actuation is possible only by interrupting optical opening, operability also improves. 

[0032] According to claim 3, operability can be secured, without barring the miniaturization of a mouse by preparing a finger 
attaching part. 

[0033] According to claim 4, components are cheap by using an optical fiber for a transparent material, and since assembly 
nature improves, a manufacturing cost can be reduced. 

[0034] Since according to claim 5 the directivity of synchrotron orbital radiation can be improved by forming the condensing 
section in the edge of an optical fiber or a condenser lens becomes unnecessary, the further miniaturization can be attained 
securing detection precision. 



[Translation done.] 



